NF-kappaB, a pivotal transcription factor in silica-induced diseases.
Inhalation of silica in a number of occupational settings can result in debilitating and costly lung disease. It is thought that the pathological replacement of functional lung tissue with fibrotic lesions in silica-induced lung disease is the result of chronic inflammation mediated by products of the silica-exposed alveolar macrophage. In particular, inflammatory cytokines, growth factors and reactive oxygen species have been implicated in many acute and chronic inflammatory lung diseases. Pharmacological intervention to modify the production of these mediators has been shown to ameliorate several of these disease processes. Recent studies have demonstrated that the production of these inflammatory mediators is altered as a result of the activation of nuclear factor-kappaB (NF-kappaB). NF-kappaB is a pivotal transcription factor activated by silica in macrophages and other types of lung cells. The understanding of how silica induces NF-kappaB activation and what signaling pathways are involved in this silica-induced NF-kappaB activation is important and should provide valuable new information related to both the etiology and potential treatment of silica-related lung diseases. This review summarizes the molecular mechanisms involved in silica-induced NF-kappaB activation and discusses the importance of NF-kappaB as a critical transcription factor in mediating silica-induced lung diseases.